QT 1T as amend -

Wooohdnata, DO, on Janu-

. 1. GOvTREY,
Drocutive Vice President,
Coneodicy Credit Corporation,
P, Des. UT-175; Filed, Jan. 8, 1967;
8:46 am.}

Title 14—AERONAUTICS AND
SPACE

Chapter |—Federal Aviation Agency
{Docket No. 7269; Amdt. No. 37-11}

PART 37--TECHNICAL STANDARD
ORDER AUTHORIZATIONS

Avtomatic Pressure Altitude Digitizer
Equipment, TSO0-C88

The purpose of this amendment is to
establish the minimum performance
starnddards that 100-foot increment digi-
tizing equipment must meet in order for
s manufacturer to identify it with the
applicable Technical Standard Order
(TS80) designation. This action was
published as a notice of proposed rule
making (31 F.R. 5454, Apr. 6, 1966), and
cireulated as Notice No. 66-11.

Digitizer equipment comprises aonly
ne element of the complete system re-

for sutomatic altitude reporting.
- By wseparste rule-making action, the
Agency is alyo revising the present mini-
Y standard (TSO-CY4a)
for ATC transponder equipssent by pro~
viding for an automatic altitude reply

sapability.
As stated in Notice 66-11, the Datex

Tso- C €YK

RULES AND REGULATIONS

he issued in some form other than a TSO.
In response to this comment, the Agency
considers it appropriate to point ot once
again that the performance standards
set forth in this TSO are mandatory only
for equipment manufacturers who wish
to obtain TSQ authorization covering
digitizer equipment. As the preamble to
Notice 86-11 stated, this TSO 15 not @t~
rected to persons who install cr use aig-
itizer equipment in aircraft. Therefore,
reference to “air carriers” in the appli-
cability provision of the TSO would be
both meaningless and confusing.

At the present time, TSO approval of
a digitizer is not necessary in order to
obtain approval for the installation of

ing the TSO performance standards.
However, as the Agency indicated in Ad-
vance Notice 65-9 (Airborme Radio Navis
gation and Communication Fquipment
for Qeneral Aviation Aireraft, and re-

. lated Considerations) all digitizer equip-

ment must be capable of meeting a min-
imum level of performance (although
not necessarily those in this TSO) {f atr-
bome equipment interference is to be
avoided and safe passage of afreralt in
the National Airspace System 15 %0 be
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reply. However, it appears thuy the
commentator overlooked tihe parenticti-
cal statement in peragraph 36 wiicnh
would exclude equipment in which the
transponder furnishes excitation power
to the digitizer code wheel to form the
elegtrical code output for return to the
transponder. The standard applies to .

the ultimeter bero-

E

!
&
|

|
gt

!§§<

¥,

]
g %l;

I
|

FEDERAL MEGISTER, YOL. 31, NO. 4—SATURDAY, JAMUARY 7, 1947




JESRC VR AT )h.)ud

ergy .sh()uld uhls
tsm proposed require-
: ; .’tdlu interference has
9r oz ciiminated from the Standard.

ament recommended that the test
on should snecify the use of geo-
- aititude tables of the U.S. stand-

a:¢l aunosphere since both geometric
and eeopotential tables are provided.
However, the Apency considers that it

wonld be incorrect to use the geometric
aititude (Z) tables as suggested because
pressure sensitive altimeters which fur-
nish altitude data to the digitizer indi-
cate seopotential altitude (H) and not
a phiysical height (as with a tape meas-
ure). The difference, though small at
low altitudes, is 120 feet at 50,000 feet
(H). To clarify the matter, the Stand-
ard has been amended to specify “geo-
potential altitude tables.”

With respect to section 5-—Required
tests, of the proposed Standard, it was
suggested: that the table be changed to
allow testing at the transition point,
either “leading” or “lagging,” e.g., the 0
digital output could be checked at 450
+50 feet or at —50+50 feet. The
Agency agrees that acceptable results
could be obtained by testing for transi-
tion from either direction, e.g., by slowly

easing the pressure input (leading)
. Jy slowly decreasing the input (lag-
ging). The table has therefore been
changed to permit manufacturers the
choice of test direction as suggested. It
was further suggested that the Standard
should be revised to apply to digital type

air data computers which provide &

digitized output by computation and con-
version of the computation., It was also
pointed out that there seems to be no
reason to specify in paragraph 5.1.1 an
altimeter tolerance of +50 feet; it is
more desirable to specify a +50-foot
tolerance between the output to the al-
timeter and the digitizer output. In re-
sponse to this comment, it should .be
made clear that the Standard is not
directed to one kind of digitizer and it
is not intended to exclude any equipment
which falls within the definition set
forth in paragraph 1.2. Moreover, para-
graph 5.1.1 supplements the Standard
Test Procedures when applied to those
packaged combination devices where it
is impractical to perform transition point
accuracy check tests except by directly
applying air pressure. The Standard
permits allowance for the instrument er-
rors involved. For combination devices
like eir data computers, the same con-
siderations may apply. In such cases,
errors of pressure measurement, compu-~
tation, and presentation of altitude
equivalent input to the digitizing device
are equally . involved. The suggested
+50-foot tolerance (between the output
" e altimeter and the digitizer output)

sombination devices such as air data
computers is apparently based on the as-
sumption that under paragraph 5.1.1 of
the Standard, the input pressure must

RULES AND REGULATIONS

be used as the altitude-equivalent input
in showing compliance with the test in
paragraph 5.1, This is not so, and to
avoid this kind of misunderstanding,
paragraph 5.1.1 has been revised to state
that for combination devices, 1f pressure
is used as the altitude-equivalent input
in showing compliance with the Stand-
ard, the tolerance specified may be in-
oreased by the applicable altimeter
tolerance.

A comment was received concerning
the need to provide sufficient coverage
in the TSO for multiple transponder
usage and suggested three specific factors
as important to fully insure compatibil-
ity. This would require the addition of
specific designh requirements concerning
these factors. As proposed, the Stand-
ard specifies that when compatibility and
matching of characteristics with other
airborne equipment is necessary, the
digitizer must be so identified and limi-
tations and installation proceedings es-
tablished to accomplish this. Since the
addition of detailed design standards for
this purpose would unduly restrict de-
signers and hamper design development,
the Agency does not consider that a
change in Standard as suggested is ap-
propriate. . .

A suggestion was also made that the
altimeter system that controls the auto-
matic pressure altitude digitizer equip-
ment should have the accuracy of the
current state-of-the-art. Thus, as ex-
pressly stated in the proposal, where the
digitizer forms part of an aircraft sys-
tem such as an altimeter, the Standard
applies only to the digitizing equipment.
The altimeter is covered by other air-
worthiness requirements and any in-
crease in the minimums applicable to
such altimeters would require action to
those requirements and not this TSO.

A comment was made that the Fed-
eral Aviation Agency should do some-
thing to upgrade altimetry systems
which feed altitude information to ths
digitizer-transponder to preclude the
use of an unacceptable altimetry system
causing such differences in the fiight
plan and ground display as to negate the
prime purpose of the system. While
the question of upgrading of altimetry
systems is beyond the scope of Notice
66-11, which deals only with devices that
transform available altitude data into
signals for transmission to ground sts-
tions, it should be pointed out that rules
have been adopted aimed at improving
altimetry (Amdts. 23-1, 25-5, 43-2,
91-20). Moreover, as the preamble to
those regulations indicate, future rule
making designed to improve altimetry is
under consideration, It was further
suggested that the Federal Aviation
Agency should require a pilot readout
display for the system, not merely in-
dicate that one might be included. The
matter of a required pilot display of the
altitude information being reported to
the ground is an installation problem
and is outside the scope of this notice.
However, it will be considered in connec-
tion with future and separate rule mak-
ing concerning transponder-digitizer
system Installations.

A suggestion was made thac the per-
formance requirements o paragruaph
3.7.2 should be changed to make it ciea
that by the words “same device” the
Agency includes nproperly identified
matched components. The Agency
sees merit in this suggestion and the
paragraph,

In response to comments, the Agency
has made several minor changes to para-
graph 3.7.3 of the proposal. In this con-
nection, the word “cockpit” has been
removed hecause parts of the system
could be located outside the cockpit.
Since the terms ‘‘pressure analogue in-
formation” and “altitude” mean the
same thing and since the term ‘“‘altitude”
is more commonly used and more likely
to be understood, the Agency considers
it appropriate to use “altitude” in piace
of “pressure analogue information.” The
words “to the pilot” as used in the third
sentence of that paragraph are incon-
sistent with the reference to a ‘“display
in the cockpit” as used in the first sen-
tence. Therefore, the phrase “to the
pllot” has been deleted.

8ince a prototype article is not neces-
sarily similar to the production article,
the requirements of paragraph 5.1 have
been revised to make it clear that the
article to be tested must be a prototype
of the production article.

Other changes of an editorial or
darifying nature have been made to the
TSO as proposed. They are not sub-
stantive and do not impose any addi-
tional burden on regulated persons.

Interested persons have been afforded
the opportunity to participate in the
making of this amendment. All relevant
material submitted has been fully
considered.

(Secs. 318(a), 601, Federal Aviation Aot of
1988; 48 U.S.0. 1304(s). 1421)

“In consideration of the foregoing, Part
37 of the Federal Aviation Regulations

is amended by adding a new § 37.197 to
read as set forth hereinafter, effective
February 10, 1967,

Issued in Washington, D.C., on Dg-
cember 30, 1966.
— C. W. Warxen,

Director, Flight Standards Service.

§ 37.197 Automatic pressure
digitiver equipment; T9O-CB8.

{a) Applicadility. This technical
standard order prescribes the minimum
performance standards which automatio
pressure altitude digitizer equipment -
must meet in order to be identified with
the applicadble TSSO marking. New
models of the equipment that are to be
sa identified and that are manufactured
on or after February 10, 1967, must meet
the “Federal Aviation Agency Standard
for Automatic Pressure Altitude Digitiser
Equipment,” set forth at the end of this
section, .

{b) Data. requirements. In accord-
anoce with §37.8, the manufacturer must
furnish the Chief, Engineering and
Manfacturing Branch, Flight Standards
Division, Federal Aviation Agency, in the
region in which the manufscturer is
located, the following technical data:
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“ of mercury, absolute (1013.25 miilibars).

O RN
Widl

Proes
SUUILINeTt

Of
ructions,
asfing  envirunmental

Pre R here compatibility with
¢ esguipment is required,
v of all characteristics to
ot soaoer mateling) and installa-
L n-u (»d'm 50 and
:“) One copy of the manufacturer’s
test report.

iey Previously approved equipment.
Automatic pressure altitude digitizer
models approved prior to Pebruary 10,
1967, may continue to be manufactured
under the provisions of their original
approval.

FEDFRAL AVIATION AGENCY STANDARD

AUTOMATIC PRESSURE ALTITUDE DIGITIZER

EQUIPMENT

1. Purpose. 1.1 This document specifies
minimum performance standards and test
procedures for 100-foot increment automatic
altitude digitizing equipment which 18 to be
approved under this Standard,

1.2 The digitizer equipment is defined as
the combination of components needed for
conversion of an input. related to pressure
altitude into the parallel digital code set
forth in the International (ICAO) Standard
Code for SSR Pressure Altitude Transmission.

2. General requirements. 2.1 To be eligi-
ble for approval under a TSO authorization,
each automatic altitude reporting digitizer
equipment manufactured must comply with
the requirements of this Standard up to its
maximum range as indicated on the equip-
ment nameplate.

2.2 The digitized altitude output must
be in accordunce with the International
(ICAQO) Standard Code for SSR Pressure Al-
titude Transmission contained in ICAO In-
ternational . Standards and Recommended
Practices; Aeronautical Telecommunications,
Annex 10, Volume I, Part L, Equipment and
Systems. This ICAO code is the same as
specified in the U.S. National Standard for
Common System Component Characteristics
for the IFF Mark X (SIF) /Air Traflic Control
Radar Beacon System SIF/ATCRBS as
amended December 27, 1963.

2.3 In those cases where the digitizing
equipment forms part of an alrcraft system
such as an altimeter, an air data computer,
or an ATC transponder, this Standard ap-
plieg only to the digitizing equipment ele-
ment as defined in paragraph 1.2. The other
elements are covered by separate alrworthi-
ness requirements, technical standard orders,
and operating rules.

8. Detail requirements—3.1 uarking. In
addition to0 the information required to be
marked by §37.7(d), the information must
include the maximum operating altitude.

3.2 Accessibility of controls. Controls
which are not normally adjusted in flight
must not be readily accessible to flight per-
sonnel.

8.8 Compatidbility of components. The
automatic altitude digitizer equipment may
be qualified either separately or in aseoci-
ation with a pressure altitude device and/or
an ATC transponder. If the digitizer equip-
ment is qusalified separately, but requires
matching, it must be identified in a manner
that will assure proper matching.

3.4 Operating range. The operating range
for all digitizers must begin at or below
—1,000 feet. The upper limit must be as
indicated on equipment nameplate.

3.5 Pressure datum. The digitized alti-
tude information transmitted to the trans-
ponder must be referenced to 29.9213 inches
It
the digitizer equipment is part of an altim-
eter system, the altimeter barometric set-
ting system must not affect this pressure
datum.

RULES AND REGULATIONS

3.8 Pcwer loss. 1If electrical power is used
t4y grive the digitizer, means must be incor-
porated in the equipment to detect loss of
power or the effect thereof (not inecluding
excitation power from the ATC transponder).
Under thie failure condition the equipment
must—

(a) Deactivate the digitizer output in a
manner which removes the altitude informa-
tion pulses; and

(b) Provide for operation of a warning
device in the event of loss of digitizer drive
power.

3.7 Perjormance. 391 The digitizer
equipment must be capable of functioning
and not be adversely affected over the ranges
of conditions expected in_the environment

the equipment is to be .

3.7.2 gitizer m re] uce its
input (related to pressure altitude) in digi-
tal form with a tolerance of + 50 feet meas-
ured at the transition points. When the
pressure altitude information and the digi-
tizer are Incorporated in the same device
(including properly identified matched com-
ponents in accordance with § 3.83), the total
tolerance of the combination must not ex-
ceed the applicable altimeter tolerance plus
a maximum digitizing error increment of 30
feet at the transttion points.

3.7.3 If the pressure altitude input whieh
drives the digitizer also actuates a display ix
F;E %ﬂt\. the system, Including the display

ndicator, must meet the accuracy require-
ments applicable to the pilot’s altimeter.
The information fed to the digitizer and the
displayed altitude shall sgree within =36
feet. The sltitude displayed (when corrected
for the difference between the altimster
barometric setting and 20.9218 inches of mer-
cury, absolute) must oorrespond with the
digitized iInformation given to the trans-
ponder within +125 feet on a 95 percent
probability basis.

3.8 Power varigtion. The device must
properly function with plus or minus 18§
percent variation in d.c. voltage and/or plus
or minus 10 percent variation in a.c. voltage
and plus or minus 5 percent variation in
frequency.

4. Test oonditions. 4.1 TUnless otharwise
specified herein, all tests must be conduoted
under the conditions specified in paragraph
8.7.1. Standard pressures used in testing
must oonform with the U.8. Standard At-
mosphere, 19632, (Geopotential altitude
tables.)

5. Required tests. 5.1 A prototype of a
production article of digitizer Qquipnunt
must be tested to show compliance with
performance requirements in paragraph 8'!
and the additional requirements in para-
graph 3.8. After these tests have been ocom-
pleted, the prototype must be subjected %o
the following test: The digitimer altitude-
equivalent input must slowly be changed in
altitude, either increasing or decreasing in
value, until & transition to the values shown
in Column (A) occurs in the digital output.
The altitude input reading at transition naust
be as shown in Column (B), i{f increasging
values of altitude input are used; or in
Column (C), If decreasing altitude inputé
are used. The table is to be used t0 the
maximum altitude as shown on the squip-

ment nameplate.

REzADING OF ALTITUDE-EQUIVALENT INPUT
(A) (B) (C)
Digital output Increasing alty- | D ald.
(in feet) tude (in feet) M)

0 — 5050 450150
10, 000 9, 950+ 50 10, 050-£ 50
20, 000 19, 950-4-50 N 050-4-50
40, 000 39, §0-+-30 w.ow*w
60, 000 59, 50 00, 080:1:60 .
80, 000 70 95050 w,om;w

5.1.1 For combination devicen (I pressure
is used as the a.lm.nue eqmvalem, wput in
showing compliance with para 5.1, the toler-
ance specified may be increased by the ap-
plicable altimeter tolerarnce.

8.2 The manufacturers must determine
the presence of each required digitizer coded
position,

{P.R. Doc. 67-141; Filed, Jan.
8:45 am.]

6, 1967,

[Docket Nos. 86810, 7046; Amdt. No. 37-9}

PART 37—TECHNICAL STANDARD
ORDER AUTHORIZATIONS

Crewmember Demand Oxygen Mas
D-C78; Oxygen Regulators, Dp-
eond, TSO-C89

e purpose of this amendment i to
add ypew Technical Standard Oyders
(T80’%) for crewmember demand oxygen
masks @nd demand oxygen regulatprs to
Part 37\of the Federal Aviation Rggula-

tions. ese TSO’s contain the/ mini-
mum performance standards thgt such
masgks and regulators must meet fn order
for manuficturers to identify thtm with
the applicable TSO markings.

The stan\dards for crewmerhber de-
mand oxygeR masks were published as &
notice of proposed rule making (30 FP.R.
8547, July 30\ 1865) and cirpulated as

Notice 65-18 dated July 26, 1965. The

standards for demand oxygen regulators
were published \as a notice jof proposed
rule making (39 F.R. 1504, Dec. 10,
1065) and circulated as Notice 65-36
dated December 3\ 1965. Peoause of the
pects of the two stakdards/ they are being
simultaneously p gated in
amendment to Part 3

Numerous comme ere received in
response tQ Notices\6)-18 and 65-36.
The more pertinent of/these comments,
together with the chignges in the pro-
posals resulting thereflom are discussed
in detail hereinafier.

The pmntheucal sference “alr car-
rier or transport afreraft” and
the phrase “to be bn air carrier or

rt category, aircraft” have

been deleted from tion catchlines,
themleso!ibe s, and the ap-
“ he final regu-
Latem created
someeonmslm ~- e no useful
purpose insofaf as the THO’s are oon-
cerned. A TS0 oontains those standards
& manufacty miust meet in order to
fdentify his pquipment with the appi-

siring to us thcappnoable D.marking
must meet/the prucl‘lbed ; dard re-
gardless of the type of operagjon or the

type of ajre: in which the qquipment
might b¢ used. Thus, the performance
standarvs set forth in the

BO's are
mandajory only for equipment n ;
tures who wish to obtain TSO juthor- |

ization covering their equipment and are .

not ¢ ed to persons who ins\all or:

use guch equipment in aircraft.
ewmember demand oxygen mgsks.

prved and installed masks after the\ef-
foctive date of the TSO, two commenta-
jors recommended inclusion of a state
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